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^ (57) Abstract: A coated chewing gum product for the delivering of nicotine in any form to a subject by a rapid transmocosal uptake 
in the era] cavity comprising at least one gum core, nicotine in any form and/or a nicotine mimicking agent, al lest one coating layer 
and optionally at least one or more otfier additive, wherein said at last one coating layer is boffeied. Also contemplated is a method 

Q for the dehvering of nicotine in any foim, a method for the .reduction of the wge to smoke or ose tobacco as well as a method for 
producing said coated chewing gnm and the use of the same foim obtaining a quick transmocosal uptake of the nicotine in the oral 

¥^ cavity of a subject 
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A COATED NICOTINE-CONTAINING CHEWING GUM, MANUFACTURE 

AND USE THEREOF 

Technical Field 

This iavention relates to a coated chewing gum product for delivering nicotine to a 
S subject Also contemplated is a method and a system for delivering nicotine as weU as use 
and production of said coated diewing gum product. 
Background of flie Invcnticwa . 
Tobacco dependence and reduction ^reqf 

]h recent years, with the recognition of the hannftil effects of tobacco smoking, 

10 there have been numerous campaigns and programs by governmental agencies and various 
health groups and other interested organisations to dissemmate itformation about the 
adverse hesilth effects resulting from tobacco smoking. Moreover, and as a result of this 
recognition of the harmful effects, there have been many programs directed to atten^its in 
reducing smoking incidence. 

IS Nicotine is an organic compound and is the principal alkaloid of tobacco. Nicotine 

is the chief addictive ingredient in the tobacco used in cigarettes, cigars, snuff and the like. 
Nicotine is also an addictive drug, though,rand smokers characteristically display a strong 
tendency to relapse after having successftilly stopped smoking for a time. Nicotine is the 
worlds second most used drug, after caffeine from coffee and tea. 

20 The main problem with tobacco smoking is its enormous implications on health. 

Today it is estimated that smoking related diseases cause some 3-4 million deaths per 
year. In the US Surgeon General's 1988 report on The Health Consequences of Smoking, it 
was estimated that in the US alone about 300.000 deaths are caused each year by diseases 
related to cigarette smoking. In fact, excessive smoking is now recognised as one of the 

25 major health problems througliout the world This grim consequence of tobacco smoking 
has ui]^d many medical associations and health authorities to take very strong actions 
against the use of tobacco. 

Bven tbougjh tobacco smoking is decreasing in many developed countries today it is 
hard to see how the societies could get rid of the world's second most used drug. 

30 . The most advantageous thing, a hesjvy smoker can do is to reduce or preferably even 
stop smoking completely. Experience shows, however, that most smokers find this 
extremely difBcult since, mostiy, t(4>acco smoking results in a dependence disorder or 
craving. Hie WHO has in its International Classification of Disorders a diagnosis called 
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Tobacco Dependence. Others like the American Psychiatric Association call the addiction 
Nicotine Dependence. It is generally accepted that these difficulties to stop smoking result 
from die fact those heavy smokers are dep^dent on nicotine. Tht most important risk 

factors are, however, substances that are formed dunag the combustion of tobacco, such as 

I 

5 caibon monoxide, tar products, aldehydes, jeoid hydrocyanic acid. 
Effects of nicotine J 

Ttit administration of nicotine can give satisfaction and the usual naethod is by 

smoking, either by smokmg e g a cigarette] a cigar or a pipe. However, smoking has health 

• ' 1 

hazards and it is ttierefore desirable to fonnulate an alternative way of administering 

10 nicotme in a pleasurable manner that can bp used to facili^ withdrawal from smoking 

and/or used as a replacement for smoking. 

When smoking a cigarette, nicotine is quickly absorbed into the smoker's blood and 

reaches the brain wifliin around ten seconds after inhalation. The quick uptake of nicotuie 

gives the consumer a rapid satisfaction, or jkick. The satisfaction, dbten, lasts during the 

15 smoking time of the cigarette and for a period of time thereafter. The poisonous, toxic, 

carcinogenic, and addictive nature of smolcing has pxx)vided efforts for mediods, 

compositions and devices, which help in breaking the habit of smoking cigarettes. 

Nicotine is an addictive poisonous alkaloid C5H4NC4H7NCH3, derived firom the 

tobacco plant. Nicotine is also used as an insecticide. Approximately forty milligrams of 

20 nicotme is able to kill an adult (Merck Index). 

Nicotine replacement products \ • 

One way to reduce smoking is to provide nicotine in a form or mann^ other than by 
smoking and some products have been developed to fulfil this need. Nicotuie containing 
formulations are currently the dominating treatments for tobacco dependence. 

25 The successes in achieving reduction in the incidence of sihokiag have been 

relatively poor using presently known products. The preset state of the art involves botti 
behavioural approaches and pharmacological approaches. More than 80 % of the .tobacco 
smokers who initially quit smokmg after using some behavioural or pharmacological 
i^>pn>ach to singly reduce smoking incidence generally release and return to the habit of 

30 smoking at thedrfonn^ rate of smoking ^tbinabou^ one year'^ 

As an aid for those who are willing to stop smoking thece are several ways and 
forms of nicotine replacement products available on the market; such as nicotine chewing 
gum. Several methods and means have bep desmbed for diminishing the desire of a 
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subject to use tobacco, which comprises tlie step of administering to the subject nicotine or 

a derivative thereof as described in e.g US;5 810 018 (oral nicotine spray), US S 939 100 

i 

(nicotine containing microspheres) and US 4 967 773 (nicotine containing lozenge). 

Nicotine-containing nose drops have been reported (Russell et al., British Medical 
5 Journal, Vol. 286, p. 683 (1983); Jarvis et al., Brit J. of Addiction, Vol, 82, p. 983 (1987)). 
Nose drops, however, are difficult to administer and are not convenient for use at woric or 
in othc»* public situations. Ways of administrating nicotine by way of delivering directly 
into the nasal cavity by spraying is known Irom US 4 579 858, DE32 41 437 and W0^3 
127 64. There may, though, be local nasal uritation with use of nasal nicotine formulations. 
10 Th^ difficulty in administration also results in unpredictability of the dose of nicotine 
administered. ! 

The use of skm patches for tiansddmal administration of nicotine has been reported 
(Rose, in Pharmacologic Treatment of Toljacco Dependence, (1986) pp. 158-166, Harvard 
Univ. Press). Nicotine-contaimng skin patches that aie in wide use today can cause local 
15 irritation and the absoiption of nicotine is ^low and affected by cutaneous blood flow. 

Also, inhaling devices resembling a cigarette are known for uptake of nicotine 
vapours as suggested in US 5 167 242. Saijd means and methods address &e problems 
associated with addiction to nicotine. | . • 

Nicotine chewing gum 

20 One of the most successful approaches to date in reducing the incidence of smoking 

relies upon nicotine containing chewing gipi that is designed to reduce smoking 
withdrawal symptoms. The reported success rate is approximately twice diat of placebo. 
The use of the nicotine gum suffers from several problems e g that it has been found that 
die nicotine containing gam does not sufficiently rapidly salisQr the craving that most 

25 smcdcers expoience. | 
Prior art and problems thereof \ 

One successful product that is used as a smoking substitute and/or as a smoking 

I * • * 

cessation aid and which is based on nicotine, is ttie chewing gum Nicorette . This product 

. • i 

was one of the first nicotine replacement forms that was s^roved by the Food and Drug 



30 Admmistration (FDA) and is still one of the most used nicotine replacraienf products. 
Nicorette^ chewing gum has been on ttie liarket hi about 60 countries for several years. In 
this chewing gum the nicotine is present in the form of a complex with an insoluble cation- 
exchanger (polacrilex) that is dispersed in a gum base. The nicotine is slowly released from 
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the gum due to chewing and will reach similar plasma levels as when smoking a cigarette 
after about 30 minutes depending on the chewing technique, i e slow or active. Patents 
related to this product are, e g. the US Patehts 3,877,468, 3,901,248 and 3.845217. 

WO 98/23 165 discloses a chewing gum wherem nicotine may be in the coating. 
5 This concept may provide rapid release of the nicotine from the coated chewing gum, but 
not a sufficiently rapid buccal uptake of the nicotine. The fraction of the released nicotine 
that is not immediately absorbed will be flushed down in tiie gastrointestinal (GX) tracts by 
the saliva, thereby possibly causmg hiccups and other G.L side effects. Once absoit)ed by 
the GX route this swallowed nicotine will be subjected to first pass metabolisnL 
10 WO 00^13662 discloses a chewing gum for systenoic, oral 

active whereby said active is administered jby the chewing gum composition in a bi-phaaic 
manner. The bi«phasic deliv^ is obtainedjby the gum matrix as such, not from any 
coatmg. I 

WO 00/19977 discloses a substanti illy moisture free and possibly coated chewing 
15 gum for delivery of an active. Tlie possible coating is not said to be buffered. 
It is highly desirable in Ught of the kbrementioned problems 
methods for the administration of nicotineito give a satisfaction to a peison craving for 
nicotine or to provide a sense of smoking satisfaction without smoking, which can also 
avoid problems associated with the prior aSt means and mediods. In this respect, the present 
20 invention addresses this need and interest. I 
Summary of the Invention I 

Jn view of the foregoing disadvantages known in the art when trying to deliver 
nicotine to a subject so as to obtain a rapi^ transmucosal uptake of nicotine in the oral 
cavity of the subject the present invention provides a new and improved product, systems 
25 and methods for obtaining a rapid transmujcosal uptake of nicotine in the oral cavity of the 
subject^ 

An object of the present invention is to provide an efficient and effective product, 
as well as methods and systems for a mpid uptake of nicotine m a subject to avoid the 
(Usadvantages of such previously known pjroducts and methods. 
30 Thus, the present invention provides a method for delivering nicotine in any form to 

a subject comprising administering to a subject said coated chewing gum product 
containing nicotine m any form into the o^ cavity of ^e subject and allowing the nicotine 
in any form in the coated chewmg gum product to be released m the saliva in the oral 
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cavity and absolved into the systemic ciicjilation of the subject as well as a method for 

producing said coated chewing gum. i 

The present invention also provides a method for obtaining reduction of the urge to 

smoke or use tobacco containing material 'and/or for providing a sense of smoking . 

5 satisfaction without smoking, comprising Ithe steps of replacing at least partly the tobacco 

containing material with above said coated chewing gum product, administering to ^ 

• ' j 

subject a coated chewing gum product containing nicotine in any form into the oral cavity 

i 

of the subject and allowing the nicotine injany form of the coated chewing gum product to 
be released m the saliva in the oral cavity ffld absorbed by the subj^^^ 

10 Furthermore, the present inventiontprovides a system for deUv^ing nicotine in any 

fonn to a subject, comprismg said coaled ^hewing gum product an^ 
means for obtaining reduction of the urge |o smote or use of tobacco as well as a systm 
for obtaining reduction of the urge to smoke or otherwise use of tobacco and/or jfor 
providing a sense of smoking satisfaction Ivitfaout smoking, comprising a coated chewing 

15 gum product according to above and at least one oth^ method for obtaining reduction of 
the urge to smoke or odierwise use of tobilcco. Said system may be a systmi whmin the at 

least other method is selected from the grdup consisting of administration ttuous^ cooulfa 

i 

sprays, nasal sprays, transdermal patches, inhaling devices, lozenges^ tablets and parenteral 

r 

methods, subcutaneous methods, intravenous methods, rectal methods, vaginal methods 

i 

20 and transmucousal methods; or otherwise use of tobacco* 

Still furttiermore the present inven^on relates to a coated chewing gum product 

i ■ 
comprising at least one chewing gum core; nicotine in any form and/or a nicotine 

mimicldng agent, at least one coating layer and optionally at least one or more other 



additive, wherein said at least one coating 



layer is buffered. 



25 Said product may farther comprise; at least one core being buffered and further may . 

also the nicotine in any form be a part of ttiie at least one coating layer or at least one of the 
at least one coating layers. The at least one coating is buffmMl, according to die invention, 
in such a way that upon administration of i^e gum the pH of the saliva is increased by 0.3 - 



4 pH units, or preferably increased by O.S 



2 pH units. Said product is buffered by the use 



30 of a buffer selected firom the group consisting of a carbonate, in^^ 

sesquicaibonate, glycinate, phosphate, glyierophi^hate or citrate of an alkali metal, such 
as potassium and sodiuni, e g trisodhmi anVl tripotassium citrate, or ainmoniuni, 
mixtures thereof • f 

i 

i 

i 



wo 02/102357 ' ■ '> . . PCr6£02/011S8 

;, ^ 

j 

Use of siaid product will according to the invention rapidly deliver nicotine in any 
form to a subject and will also be used for jobtaining a quick and/or sustained and/or 
complete reduction of the urge to smoke or use tobacco and/or for pioviding a sense of 
smoking satisfaction without smoking resembling the sense of smoking satisfaction and 
5 reduction of the urg^ to smoke obtained afier regular smoking or use of tobacco. 

Detailed Description of the In Wlion 

Definitions 

As used herein, the term ''chewing jgam product^ intends to mean all chewabte gum 
products. . j ' 

10 Die t«rm "fast reduction of the urg6 to smolce or use tobacco " is h^n intended to 

mean an initial priming of the subject so a| to achieve a reduction of tibe urge to smoke or 
use tobacco. 

Hie t^rm "sustained" is heiein intejided to mean prolong^ over time. 
The term "complete reduction or "complete** is hmin intended to mean complete 
IS or substantially complete reduction. ' 

The tenn "controlled release" is intended to mean a release of a substance from a 
gum by the aid of active chewing of the gt^m in the oral cavity of the subject^ whereby the 
active chewing is controlling the amount of substance released. 

The term "slow release " is intended to mean lliat die nicotine is releasied from the 
20 gum upon, e g chewing, over a period of time e g several minutes to an hour. 

The term "unit formula" is intende(l to mean one chewing gum product 
The term "transient" is intended tO)mean a non-pmnanent chan^ upon whidi the 
relevant state, e g biological or physiological state, after a certain p^od of time will retum 
to its value or bdiaviour prior to said chanjge. 
25 The Xsmx "buccal*' and "buccally** fjie herein intended to pertam to dl of or any part 

of the tissue of the oral cavity. j 

The coated chewing gum ! 

.i 

Presently existmg nicotine chewing gums provide a slow release and a slow uptake 

!' 

of nicotme. This will not resemble the act(ial sense of satisfaction when smoking, where an 
30 initial fast uptake of nicotine is achieved giving the smoker, i e the subject, a sense of 
satisfaction. Accordingly, as revealed above, the present invCTtion relates to a coated 
chewing gum product for improving the absorption of nicotine in a subject, and wherein 

the absorption is quicker than by using ca|tent means and methods known in the art of 

i 

1 . 

i 
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nicotine chewing gums. Such a rapid transmucosal uptake of the nicotine in the oral cavity 
is expected to give more of a cigarette liki sense of satisfaction and a m<»e rapid reduction 
of the urge to smoke and use tobacco. r 

According to the invention, a coated chewing gum prcxiuct is used for improving 
5 the absorption of said nicotine. The coated chewing gum product comprises at least one 
chewing gum core, nicotine in any form and/or a nicotine mimicking agent, at least one. 
coating layer and at least one other additivL, wherein at least one of said coating lay» is 
buffered. 

Also, the at least one core may be buffered in different onbodiments. The core may 
10 be buffered with the same or different wajjs of buffering as ttie at least one coating layer. 

Said buffering of the at least one coating layer and optiopally the at least one core 
generates a coated chewing gum product ^ving improved absoipdra kmetics of nicotinie 
conipared to in the art known chewing gu^ products. 

The chewing gum product may be a giedicated chewing gunt Medicated chewing 
15 gums are herein intended to mean solid orjsemi-solid, sin^e-dose preparations widi a base 
consisting mainly of gum that are intended to be chewed but not swallowed, whm the 

chewing gums act as a drug delivery system. They contain one or more active substances, 

i 

whidi are released by chewing. After dissolution or dispersion of the active substance in 
the saliva, such chewing gums are used for 1) local treatment of mouth diseases and ii) 
20 systemic delivery after absorption through}transmucosal uptake tiiroughout the oral cavity. 

The bi^ering agent 

Absorption of nicotine firom the orjil cavity to the systemic circulation is dependent 
on the pH of the saliva, pH of the blood plasma and the pKa of nicotine, which is about 
7.8. Assuming a pH of the plasma of 7.4 ^d of the saliva of 6.8 only about 10% of die 
25 nicotine will be in the free base f omt Thus, in order to promote absorption of nicotine in a 
fiee base forni, which is the form piedonoinmtly absorbed th^ 

the saliva must be increased. At a pH of 8i8 about 90% of the nicotine will then be in the 

1 ■ 

free base form. ' : 

Thus accorcUng to the invention, tiie coated chewing gum product is buffered. This 
30 may be achieved by including physiologically acceptable buffing substances or agents, or 
by other means. With othw means it is intended to include buffering by any com{K>nent in 
the product, which may not normally act as a buffi^ng agent, sudi as a self-buffering 
additive or gum base. . ! . 
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According to Ae invention, at least one coating layer is buffered. Tn specific 
embodiments, also the at least one core is lluffered. 

In specific embodiments, the at lea^ one coating layer is buffered m such a way that 
upon administration of the gum the pH of the saliva is increased 0.3 - 4 pH imits, 

5 preferably 0.5 - 2 pH units. The buffering is designed so as to achieve a transient buffering 

i 

of the saliva of a subject during melting, disintegration or dissolution of the coating layer 
or layea^s. As the change is transient, the pH will return to its normal value after a certain 

i ' 

period of time. | 

• * i 

Similarly, the at least one core may :ibe buff^. This may allow said cfaangp in the 
10 pH to be ensured during diewing of the core of the gum product, whm the chewing allows 
the suitable buffer agent or substance or ot^er means to produce a transient change in the 
' pH of the saliva, e g an increase in the pH J 

By erqploying the said change, here as an increase, in said pH of the saliva the 
transmucosal uptake of nicotine in the oraljcavity is changed, e g increased compared to the 
15 nicotine uptake when the saliva is not buff^i^ according to the invention. Also, since the 
transmucosal uptake of nicotine in the oraljcavity according to the invention is faster than 
for nicotine not being buffered according to die invention, less nicotine will be swallowed 

to reach the gastrointestinal (GX) tract The nicotine that reaches the G.L tract will be 

» 

subjected to first pass metabolism which reduces the total amount of intact nicotine 
20 absorbed. This means that the bio-availability of nicotine that is not co-administeied with a 

buffer according to the invention wiU generally be lower than when administered together 

with a buffer. | 

Further embodiments of the inventi<m includes combinations wherein the at least 

one coating layer is buffered by the use of k buffer selected from the group consisting of a 
25 carbonate including bicarbonate or 8esquic|Effbonate,glyciiiate,pho^ 

glycerophosphate or citrate of an alkali metal, such as potassium or sodium, or ammonium, 

and mixtures thereof. 1 . 

Further embodiments may use trisodium or tripotassium citrate, and mixtures 

thereof. ! 
30 Still farther embodiments may use different phosphate systems, such as trisodium 

i 

phosphate, disodium hydrogen phosphate; )and tripotassium phosphate, dipotassium 
hydrogen phosphate, and calcium hydroxide, sodium glycinale; and mixtures thereof. 

Alkali metal carbonates; glycmatesjand phosphates are preferred buffering agents. 

I 

i 

\ 
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The one or more bufifeibg agents may to soine ex^^ 
otherwise coated as granules with polymers aiid/or lipids being less soluble in saliva than 
is the one or more buffering agents. Such microencapsulation controls the dissolution rate 
whereby is extended the time frame of the buffering effect 

5 In order to increase the buffering c4>acity still further without coirespondingjy 

increasing the pH, one may in specific embodiments use a second or auxiliary buffering 
agent to the first buffering agent, such as e jg sodium or potassium bicarbonate buffers. The 
second or auxiliary buffering agent may bej selected from the group consisting of alkali 
metal bicarbonates that are prefen^ for this purpose. Ilius, further embodiments of the 

10 invention may comprise a mixture of an al&aUniBtal carbonate or phospluu^ 
metal bicarbonate. [ , 

The amount of the buffering agent agents in ttie chewing gum composition is 
preferably sufBcient in the specific embodunents to raise the pH of the saliva to above 7, as 
specified above, to transiently maintain thej pH of the saliva iq the oral cavi^ above 7, e g 

15 pH7.11, , . 

The nicotine may be administered iji different forms, e g m diffeient complexes or 
salts. The amount of buffer required to aclueve such an increase m pH of the diffi^nt 
administered nicotine form is readily calculated by the sldlled man in the art The extrat 
and duration of the increase in pH is depenident on type and amount of the buffering 

20 agent(s) used as well as where» i e in the atjleast one coating layer and optionally in the at 
least one core, the buffer is distributed in the product and is further described within the 
paragraphs below. ,1 
The coating of the gum core ! 

The process of coating a che\¥ing ^m is well Icnown in the art The present 
25 invention provides a coating, to facilitate the uptake of administered nicotine in any form to 
the subject Known intentions of coating ajcbewing gum product may be to add crispiness, 
enhance taste, or to protect the gum, e g during storage, or as to tone down bad or irritating 
taste of the gum product. 

According to the invention, the che(wing gum is a coated chewing gum comprising 
30 acleast one coating layer. 

The different embodunents according to the invention may use sugar coating, film 
coating, press/compression coating or melt coating. 

! 

! • 

■ • , ■ i 
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For die film and sugar coating, the coating proceduie may be manual or the coating 

t 

may be sprayed onto the gum core/pellet in rotating pans of different shapes or fluidised 
beds in combination witfi eviration of the solvent, e g water or organic solvent 

Sugar coating is a multistep process and may be divided into the following steps: 
5 1. sealing of the cores ' 

2. subcoating . 

3. smoothing, or glossing ' 

4. colouring 

5. polishing 

10 6. optionally printing 

Sugar coated cores have a smoother profile with less visible edg^ teinabing fiom 
the original core. Sub-coating, e g either by dusting with powder on the suqx)se solution or 
application of dry powder in the sucrose solution, may be used. The core may be sugar 
coated by a panning technique, e g using a sugar coating pan, or other more sophisticated 
IS tecbniquescapableof some degree of automation. 

The sugar in a sugar coating may not be just sucrose. Also other types of sugar may 
. do as well, e,g, sugar alcohols (polyalcohol, polyol). 

The sugar used in the sugar coating may according to specific embodiments also be 
an artificial sweetener, being low or substantially free of calories and less caries promoting 
20 than regular sugar, or a combination with sugar and/or sugar alcohol. 

Film coating involves the deposition, usually by a spray method, of a thin film of . 
polymer surrounding the core. The solution may be sprayed on to a rotated, mixed bed. The 
drying conditions permit the removal of the solvent so as to leave a thin deposition of 
coating material around each core. 
25 The composition of the coating solutions and suspensions may differ during 

different parts of the process. 

Press coadng involves the compaction of granular material around an already 
manufactured core. Using press/compression coating, a further core is pressed on the . 
outside of the initial core/cores. 
30 Example 1-4 describes four di£ferent coatings and coating compositions that may 

be used according to the invention, i e sugar coating in example 1 , film coating in example 
2, press coating in example 3 and melt coking in example 4, all onto a chewing gum core. 
The coating is buffered in each case and contains nicotine as well. The coatings in example 
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1-4 may be combined with diffeient corek. Examples of cores are given in Example S and 
further described below. | . 

If nicotine hydrogen tartrate (NHT) is used as the nicotine form then NHT and buffer are 
suitably separated from each other in the coating by keeping them in separate lay^, 
5 especially when sugar coating is used. A n|ioisture barrier between the NHT-contaidng 
layer and the coating comprising the buffer may be applied to prevent interaction between 
the acid salt NHT and the buffer during the coating process. Suitable moisture barriers are 

i 

e.g. ethylcellulose or a combination of etbylcellulose and hydroxypropyl metfaylcellulose 
(HFMC) and/or piasticizer from an organic solvent or solvent mixture, aqueous 

10 ethylcellulose dispersion such as Aquacoat EDC(FMC Corp.) or SureIease(Coioccon) 
preferably in combination with piasticizer; Sepifiim LP 007 or LP 010(Sqppic) - based 
mainly on HFMC and stearic acid Opad^y AMB or Hig^ Performance Opadry 
II(Co]arcon) - based mainly on polyvinylalcohol and polymethaciylates as Eudragit L30 
b-SS or ] 

IS EPO(Rehm). Depending dn the type of barrier film selected the moisture barrier preferably 
accounts for a weight of around 0.3% to around 5 % of the total weight of the coating^ 

An additive may be added to the coating or the core/s. Additives are further 
describedin the pBTagcaph Others 
The core 

i 

20 The amount of gum base in the coJlted chewing gum according to the mvention is. 

. about 15 - 80 % by weight of the total guii core, and preferably at least about 40 %. The 
amount of gum base employed for the mo^ desirable slow release of nicotine is usually in 
the higher ranges when nicotine is employed per se or when an absorbed form is used 
The gum base may be of any conventional nature known in the ait For example it 
25 may comprise a gum base of natural or synthetic origin readily available firom a 

commercial source. Natural gum bases include, e g chicle, jelutong-, lecbi de caspi-, soh-» 
siak-» katiau-, sorwa-, balata*, pendare-, nialaya-, and peach gums, natural cautchouc and 
natural resins such as damtnar and mastix) Synthetic gum bases are a mixture of: 

- elastomers (polymers, masticating substances), 

30 - piasticizer (resin, elastomers, solvent, hydrophobic resin), 

- filler (textiirizer, water-insolubie adjuvant), 

- softener (fat), . j 

- emulsifi^, ; . 

• ■ • i 

I 

J 
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- and anti-tacking agents (vinyl polymer, hydK)phiUc resm^^ 

Other examples of gum bases are gums including agar, alginate, arable gum, carob 

5 gum, carrageenan, ghatti gum, guar gum, Icaraya gum, pectin, tragacanth gum, locust beam 

gum, gellan gum and xanthan gum. j ^ 

Examples of gelling agents comprise gum arable, starch, gelatine, agar, and pectin. 

When the nicotine in any fonn and the bufifering a^nt or agents are incorporated in 

the chewing gum mass in accordance with |the present invention, it is possible to enaploy a 

10 wide variety of chcwing.gum con^ositions and amounts of the chewing gum base. 

Diffi^ient chewing gum pix>ducts may be composed depending on the consumers preference 

and the purpose of use, in respect of the nicotine level, nicotine distribution and other 

additives. ! . " 

ne active ingredient j 

15 According to the invention, the chewing gum product comprises idcotine in any 

form and/or a nicotine mimicking agent Iii specific embodiments, the nicotine is part of . 

the at least one coating layer or at least one of the at least one coating layers. 

In still further embodiments, the ni^tine is a part of the chewing gum core or at 

least one of the chewing gum cores. . !. 

20 In still even further embodiments, the nicotine is part of the at least one coating 

i 

layer .or at least one of the at least one coadng layers and the chewing gum core or at least 
one of the chewing gum cores to give a fast transmucosal uptake of the nicotine in die oral 
cavity of a subject so as to obtain a rapid kick or reduction of the urge to smoke and/or use 

tobacco. Thereby may also be achieved a systemic maintenance level of nicotine. 

i 

25 The nicotine should be in a saliva soluble form to facilitate die release of the agent 



into the saliva in the oral cavity and, further, the subsequent uptake of the nicotine firpm tiie 

saliva in the oral cavity into the systemic circulation of the subject 

i 

In preferred embodiments, tiie nico^ne in any form is selected from tiie group 
consisting of a nicotme salt, the free base form of nicotiiie, a nicotine derivative, such as a 
30 nicotine cation exchanger, a nicotine inclusion con^ilex or nicotine in any non-covalent 

binding; nicotine bound to zeolites; nicotine bound to cellulose or starch microspheres; and 

• i * ' 
mixtures thereof. . \ 



Still, furtiier the inclusion complex! may be a cyclodextrin, such as jVicyclodextrin. 

i 
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Even fiuther the cation exchanger may be a polyaci^late. 
Even more further^ the nicotine salJ may be a tartrate, hydrogen tartrate, citrate or . 
naalate. ! . 

According to the invention, the uptake of the nicotine through any tissue or mucosa 
S in the ora] cavity, i e the absorption kinetics, is improved in relation to the uptake obtained 
by known chewing gum products for nicotine uptake. 

The nicotine may act as a stimtdant; to e g obtain a rs^id reduction of the urge ^ 
smoke or to use tobacco. j 

With nicotine it is intended to inciude nicotine, 3-(l-metiiyl-2-pynolidinyl)- 
10 pyridine, with its base form, including synthetic nicotine as well as nicotine extr^ from 
tobacco plants, or piEtrts thereof, such as th6 genus Nicotiana alone or in combination; or 
pharmaceutically acceptable salts. ' 

i 

The most preferable embodiment incorporates nicotine as the fiee base form or as a 
water-soluble pharmaceutically acceptable|salt« eith^ per se or adsorbed on a adsoibent, or 
IS as a complex with a cation exchanger or niixtures of the foregoing, as an inclusion 

i 

complex, such as a cyclodextrin complex, !e g ^yclodextiin, but any otiier suitable. 

pharmaceutically acceptable form may als|> be en^Ioyed* 

Numerous nicotine salts are knowri, and may be used, e g the salts presented in 

Table 1 , such as preferably the tartrate, hydrogen tartrate, citrate, malate, and/or 

20 hydrochloride. | 

Table 1 Possible acids used for nicotme silt formation 

Acid I Molar ratio* of 

1 acidmicotine 
I 

Formic ' 2:1 



Acetic. 
Propionic 



3:1 
3:i: 



Butyric ] 3:1 

2- MethyJbutyric | 3:1 

3- Methylbutyric - j 3:1 
Valeric [ 3:1 
Laurie I 3:1 
Pahnitic | 3:1 



tartaric ' 2:1 



I 

1 
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atric 

MaUc 

Oxalic 

Benzoic 

Cientisic 

Gallic 

Phenylacetic 
Salicylic 
Phthalic 
Kaic 

Sulfosalicylic 

Tannic 

Pectic 

Aliginic 

HydrocUoric 

Chloroplatinic 

Silicotungstic 

Pyruvic 

Glutamic 

Aspartic 



2:1 
2:1 
2:1 
1:1 
1:1 
1:1 
3:1 
1:1 
1:1 
2:1 
1:1 
1:5 
1:3 
1:2 
2:1 
1:1 
1:1 
2:1 
1:1 
1:1 



10 



* recommended upon production \ ' , . 

The product according to the invention may also comprise a nicotine mimicking 
agent Such an agent may be any suitable agent with an acrid burning taste. Examples of 
nicotine mimicking agents with an aoid turning taste are cq>saicin, piperine and 
ziagerone. i 

One or more additives may be added to the coating or the coie/s. Additives are 

furth^ described in the paragraph Other dfiditives to the chewing gunu 

I 

Amount and distribution of the nicptine tn the coated chewing gum 
The nicotine in any form is according to the invention formula^ to provide the 
subject with a dose to achieve an effect. The eiSect may be to provide a sense of smoking 
satisfaction without smoking. Another effect of the administered nicotine in any form may 
be a reduction of the urge to smoke or use' tobacco. 

I 

t 



i 
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The effect may also be a combination of reduction of said urge and providing a 
sense of smoking satisfaction without smoking. Tht amount of the nicotine should be 
sufficient to provide such an effect in a subject. This amount may, of course, vary fix>m 
person to person. 

5 According to die invention, embodiments of the chewable gum product comprise 

embodiments wherein nicotine in any foml is present in an amount of O.OS - 10 mg 
calculated as the free base form of nicotincj per piece coated chewing gum product This . 
may in different embodiments uiclude O.OSj, O.S, 1, 2, 3, 4, 5, 6» 7» 8, 9, or 10 mg calculated 
as the free base form of nicotine per piece coated chewing gum product 
10 Still prefezied embodiments may contain embodiments where the nicotine in any 

i 

form is present in an amount of 0.5 - 6 rng jcalculal^ ieis the £tee base fbnn of nicotine per 
piece coated chewing gum product j 

Even more preferred embodunents contain the nicotine in any form in &n amount of 
OS - 4 mg calculated as the firee base formjof nicotine per piece coated chewing gum 
15 product 

According to certain embodiements of the invention, the nicotine in any form is part 

of the at least one coating layer or at least one of the at least one coating layer. 

The nicotine in any form may be inl an amount of 0 - 10 mg calculated as free base 

i 

form in at least one of the at least one coating layer. Still furth^ embodiments comprise 
20 nicotine in an amount of 0.2 - 6 mg in at least one of the at least one coating layers, or even 

more preferably, in an amount of 0.5 - S rtig in at least one of the at least one coating layer. 
The nicotine in any form may be distributed in the core and/or different coating 

layers in different embodinsents. Different jdistributions of the nicotine throughout the 

coated chewing gum will imply administration of the nicotine to the subject in different 
25 ways. This may, then, provide several possibilities to adjust the composition of thie coated 

chewing gum according to different needs |of different subjects depending on the urge to 

smoke or use tobacco of the subject. | 
Release and uptake cf nicotine \ 

Presently existmg nicotine chewmg gums provide a slow release and a slow uptake 

30 of the nicotine compared to smokmg. The slow uptake of the nicotine provides a Uoat, i e 

» 

ttie time-point where the nicotine has its niaximum level measured in tiie plasma of venous 
blood, after a single dose at about 30 mmutes after admmistration. Tlie tmuc is initially 



i 
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preceded by a lag period of a couple of minates where no nicotine can be detected in the 
blood. Then, the plasma level is gradually increasing till Ae tmax is reached. 

The tune point for reaching a sensejof satisfaction or reduction of urge to smoke or 
use tobacco after the initial lag period is inclividual, but may in existing chewing giims 
S generally be reached after approximately 30 minutes when legarded as coinciding witb tmax* 
According to the present invention, such a sense of satisfaction uaay be reached after a 
shorter period of time due toa rapid initial jburst dose of nicotine in the coating followed by 
a r^id transmucosal iiptake in the oral cavity due to the buffered coating. 

The release of the nicotine in the co:ated chewing gum according to the invention 
10 proceeds In at least one step. ] 

X) If the nicotii)e is, as in piefeiied embodiments, in a defined amount, such as the 
amounts described above according to different embodiments, in at least one of the at least 
one coating layers defined above the releasb of the nicotine takes place when the coating of 

the coated chewing gum is allowed to melti disintegrate or dissolve to uncover the 

. • i 

1 5 chewable gum core in said product The nicotine and forms thereof is released from the 
coating into die saliva in ihe oial cavity during the time period when the coating is allowed 
to melt, disintegrate or dissolve. . ! 

When the at least one coating layer Is allowed to melt, disintegrate or dissolute a 
chewable gum is uncovered The nicotine m any form may then further.be released to the 
20 subject. i 

II) The nicotine in any form from the chewable gum is released by controlled 
release, e g by chewing the gum core whereby the chewing is controlling the amount of 
released nicotine from the gum core. The release of the nicotine is thereby sustained over a 
period of time. This period of time may be] in different embodiments about 10, 20, 30, 40, 
25 SO, or 60 minutes. 

The dissolution of the one or more buffering agents m the coating,, and optionally in 
the core(s), provides for optimized adjustment of the pH of the liquid in the oral cavity. 

The release may be varied by the iticoTpoTsAoa of the nicotine in any fonn in a 
given quantity into the coadng layers and/qr the gum core; . 
30 Suitable cat ion exchangers are given in table 2 and are further disclosed in US 3 

845 217, hereby included as a reference. Preferred are nicotine cation exchangers of 
polyaciylates, such as the Amberlite collecpon from Rohm ft Haas in table 2. 
Exanq)les of different salts are given in Table 1 . 
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Tilbie 2 Representative cation exchangers i 



Name 



Manufacturer 

i . 



Amberlite IRC 50 
AinberiitelRP64 
Amberlite IRP 64M 
BIO-jfiEX70 
AmberlitelRllS . 
Amberlite IRP 69 
Amberlite IRP 69M 
BIO-REX 40 
Amberlite IR 120 
Dowex SO 
Dowex SOW 
DuoliteC25 
LewatitS 100 
Zonae C 240 
WofatitKPS200 
Amb^lyst 15 ' 
Duolite C-3 
DuoliteC-10 
LewatitKS 
ZeTolit215 
Duolite BS-62 
BIO-REX 63 
Duolite 
Duolite ES-65 
Ohelex 100 

Dow Chelating Resin A-1 
Puiolite C115HMR 
CMSq>hadexC-2S 
SESepliadexC-2S 



Rohm & Haas 

i 

Rohm & Haas 

i 

Rohm&flaas 

BIO-RADLab. 

Rohm&ilaas 

Rohm & Haas 

Rohm&flaas 

BIO-RA]|)Lab. 

Rohm & Haas 

! 

DowCh^cal 

i 

Dow Ch^cal 

.1 

. Chemical Process Co ' 
Farbenfabriken Bayer 

lonac Chem. 

i- 

LG.FaibpnWolfen 

Rohm &Haas 

Chemical Process 

Chemical Process 

Farbenfabriken Bayer. 

The Permutit Co: 

Chemical Process 

BIO-RApLab. 

Chemical Process . 

Cbemical Process 

BIO-RAi)Lab. 

' Dow Chemical Company 

PuTolite Itatemational Ltd. 

Pharmacia Fine Chemicals 

Phanhacja Fine Chemicals 
i = 

• i 

i 

\ 
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Not only the amount of the nicotine released from the different parts of the chewing 

gum product is of value as known in the aA, but also, according to the present invention the 

specific transmucosal uptake from the oral| cavity of the nicotine to the systemic circulation 

of the subject whereby the one or more buffering agents account for provision of a suitable 

5 adjustment of the pH of the liquid of the otal cavity. The uptake according to the uivention 

j • • * 

is further discussed in the method paragraphs below. 

Other additives to the chewing gwk . 

Other additives may be added optionally to the chewing gum core and/or to coating 
layers in the chewing gum. ; 
10 Optional additives comprise at lea^ one or more additive selected fiom the group 

- consisting of stabilisers; such as preservatives, e g antioxidants; softends» thickehing 
agents, emulsifiers, glidants, lubricants, sweeteners, flavours, aromatics, enhancers, 
colouring agents, vitamins, minerals, fluorine and tooth whitening agents and mixtures 

* i ' ■ 

thereof. According to the invention, at least one of such additives is optionally added to the 

i 

15 product. I 

\ • ' '. 

. Enhancers are added essentially to improve, i e increase, the transmucosal uptake 

from the oral cavity. \ 

Sweeteners are added essentially to improve the taste. 

Sweeteners comprise one or more ^thetic or natural sugars, i e any form of 

i 

20 carbohydrates suitable for use as sweetener, as well as so called artificial sweeteners such 

• < 

as saccarin, sodium saccarin, aspartame, elg NutraSweet^ acesulfame K or acesulfame, 
potassium acesulfame, thaumatin, glycyrri^n, sucralose, dihydrochalcone, alitame, 
miraculin, monellin, stevside. 

i 

Suitable sweeteners may be selected from the group consisting of sugar alcohols, 
25 such as sorbitol, xylitol, single sugars including sugars extracted from sugar cane and sugar 
beet Csucrose), dextrose (also called glucose), fructose (also called.leiavulose), and lactose 
(also called milk sugar); sorbitol, mannitol, glyberol, x^tol, maltitol syrup (or 
hydrogenated starch hydrolyzate), isomaltj lactitol; and mixtures of sugars including 
glucose syrup, e g starch hydrolysates, containing a mixture of dextrose, maltose and a 
30 range of complex sugars, invert sugar synip, e g sucrose inverted by invertase (also called 
sucrase or sacchrase) contmning a mixture of dextrose and fructose, high sugar content 
syrups such as treacle and honey containing a mbcture of particular leavulose, dextrose, 

maltose,, lactitole, sucrose, resins, dextrm ieind higher sugars; and malt or malt extracts. 

i 

. * • i 

i 

I 

I 
I 
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The flavour and aroma additives miEiy comprise one or more synthetic or natural 
flavouring or aromatizing agents. | 

Flavour and aroma agents may be selected from essential oils including 
distillations, solvent extractions, or cold expressions of chopped flowMS, leaves, peel or 
5 pulped whole fruit comprising mixtures o^ alcohols, esters, aldehydes and lactones; 
essences including either diluted solutions'of essential oils, or mixtures of synthetic 
chemicals blended to match the natural flavour of fruit, e g strawberry, raspberry and . 
black currant; artificial and natural flavour^, of brews and liquors, e g cognac, whisky* rum, 
gin, shmy, port, and wine; tobacco, coffee, tea, cocoa, and mint; fruit juices including 

10 expelled juice from washed, scrubbed fruits such as lemon, orange, and lime; spear mint, 
pepp^ mint, wiiit^green, ciimamon, cacoe/cbcoa, vanilla, liqucnice* meiitfaioi; eucalyptus, 
aniseeds nuts (e g peanuts, coconuts, hazelnuts, chestnuts, walnuts, colanuts), almonds* 
raisms; and powd^, flour, or vegetable m4terial parts including tobacco plant parts, e g 
genus Nicodana, in amounts not contributing significantly to the level of nicotine, and 

15 ginger. 

Colouring additives may be selected from dyes being approved as a food additive. 

Stabilizing additives may be selectLl from the group consisting of antioxidants, 
including vitamin B, i e tocophcrolc, ascorbic acid, sodium pyrosulfite, 
butylhydroxy toluene, butylated hydroxyanisole, edetic acid and edetate salts ; and 
20 preservatives including citric acid, tartaricjacid, lactic acid, malic acid, acetic acid, benzoic 
acid, and sorbic acid. Preferred embodiments comprise an antioxidant as the stabiliser, and 
even more preferably the antioxidant vitamin E and/or butylated hydroxytoluene (BHT), 

Method for delivering nicotine in any form tea sid}ject 

According to the invention, a methi^d for delivering nicotine in any form to a 
25 subject comprises the steps of 

a) administering to a subject a coated chewing gum product containing nicotine in 
any form according to the invention into tie oral caviQr of the subject, and 

b) allowing the nicotine in any for^l in the coated chewing gum product to be 
released in the saliva in tfie oral cavity and absorbed into the blood plasma of the subject. 

30 According to the invention, the transmucosid uptake of the nicotine in 

cavity is more rapid dian with presently known chewing gum not being buffered in the 
coating. One embodiment results in a tmax jof nicotine in venous blood of the subject aft»- 
about 5 -2Q minutes. 1 



1 . •• 
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la still one embodiment, said nicot|ae in any fonn is absorbed resulting in a Uau of 

nicotine in venous blood of the subject aft^ about 3 - IS minutes. 

The method for delivering nicotinejin any form may further comprise the steps of 
c) administering the nicotine in anjj form in a sustained way over a pedod of time to 
5 the subject. ! . 

Such a tinie period may be at least 10, 20, 30, 40, 50 or 60 minutes. 

Mettwdfor obtaining reduction of khe urge to smoke or use of tobacco 

A method for obtaining reduction of the urge to smoke or use tobac^ contidning . 

material and/or for providmg a sense of smoking satisjbction without smokmg according to 
10 the invention comprises the steps of j 

a) replacing at least partly the tobacco coniamihg material with a cdatbd chewing 
gam according to any of clauDS 1 -20, | 

b) administering to a subject a coat|^ chewing gum product containing nicotine in 
any form according to any of claims 1 - 20. into ttie oral cavity of tfie subject, and 

15 c) allowing the nicotine In any form in the coating of the coiUed cbemng gum 

product to be released in the saliva in ti^e <iral cavity and absorbed by 

In one embodiment said nicotine ir[ any form results in a tmax of nicotine in vmous 
blood of the subject after about 5-20 minutes. 

Ln a further embodiment, the absorbing of said nicotine released from the at least 

20 one coating layer is resulting in a tmoc of nicotine in venous blood of the subject after about 

« 

3-15 minutes. . j 

In still another embodiment, the method according to the invention further com- 
prises the steps of administering the nicotine in any form in a sustained way over a period 
oftime to the subject. ' | 

25 The period of time may be at least ^10, 20, 30, 40, 50 or 60.minutes^ 

! 

Even further embodiments of the method for delivering nicotine to a subject may 
comprise the steps of combining at least one other method for obtaining reduction of the 
urge to smoke or use of tobacco. ! 

Tobacco containing material may be material used for e g smoking, snuffing or 
30 chewing and may comprise a cigarette, a cigarr, snuff, pipe tobacco and also chewing 
tobacco. 

The coated chewing gum product may be used for obtaining a quick and/or 
sustained and/or complete reduction of the urge to smoke or use of tobacco and/or for 
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providing a sense of smoking satisfaction without smoking as ftuth^ discussed below. 
The fast relief provides the subject |with a sense of rapid smoking satisfaction 

without smoking. Such a satisfaction will decrease the craving moie rapidly than other 

! 

known nicotine chewing gum products, j 
5 the quick craving rttitf is obtained when a dosage of nicotine is leleased from at 

least one of the at least one coating layers of the coated chewing gum in embodiments 
wherein nicotine is in the coating layers in| the presence of one or more buffering agents in 
the coatuig and optionally in the core(5). I^s provides the subject with an initial rapid 
transmucosal uptake of nicotine in fte oral cavity that will induce an initial peak, a . . 

10 maximum, in the blood plasma nicotine lej^els after a certafai time, tsrax. The result will be 
that the subject-g^ a feeling or sense of sktisfaction mi the initial craving will disq;qpear. 
One embodiment reduces the urge to smoke or use of tobacco by reachiqg a tnax of 
nicotine in venous blood of the subject after about 5-20 minutes by the use of a coated 
chewing gum according to the invention. • 

15 Still one embodiment reduces the urge to smoke or use of tobacco quickly resulting 

in a tnnx of nicotine in venous blood of thej subject after about 3*15 nunutes when said 

nicotine in any form is released from the at least one coating layer after use of a coated 

chewing gum according to the invention. < 

' ■ • 

Sustained reduction qf the urge to smoke or use of tobaccd 

20 Still, to continue the feeling or sense of satisfaction of the subject, and to avoid that 

the craving returns, a sustained craving relief may be obtained after the initial craving 
relief. A sustained craving relief is obtained by chewing the gum part, or core, of the coated 
chewing gum to allow a sustained uptake of the nicotine. The sustained craving relief 
and/or feeling or sense of satisfaction of the subject will continue as long as the subject 

25 maintains the blood plasma levels of nicodne at a level high enough to reach this sense of 
feeling. 

The subject may achieve this by chewing the gum part of the chewing gum ov«r a 

period of time, such as 10, 20, 30, 40, SO, ;or even 60 minutes or longer, e g a slow release 

i 

of the nicotine.caused by a controlled release, e g by individual chewing. 
30 Cassation qfihe urge to smoke or use of tobacco 

For some of the users, it may be a goal to terminate the usage of nicotine 
completely, due to several reasons e g hea th, economical, social or behavioural. This may 
be achieved by furtb^ decreasing fte amount of nicotine in any form gradually over tune. 
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i 

Tn a specific embodiment of the inventioni the method described above for obtaining 

i 

craving relief may further comprise the st^s of decreasing the amount of nicotine in the 
total coated chewing gum product described above gradually over time, so as to adiieve a 
complete relief of tobacco craving. This method results in a weaning process gradually 
5 overtime. j . 

Different types of smokers reach the sense of reduced craving at different plasma 
levels of nicotine. This may, of course, affect the individual types of administration 
prograxns of a coated chewing gum according to the invention. Different ^pes of smotos 

i - . 

include e g peak seekers or smokers that cirave for a plasma level of nicotine constantly 
10 being above the level for withdrawal symptoms. 

One strategy may be to lower the fequenc^ of Ae administered coated 

gums. Other embodiments include vaiyin| the dose of the nicotine m said gums as wdl as 

j 

the combination of these two. Also, the strategy may include a coated chewing gum wilfa 
substantially no nicotine in any f omt Sudi a gum may be administered at the end of the 

IS treatment period, when the craving is low or substantially absent 

. . Systems for delivering nicotine and for obtaining craving reli^ 

According to die invention there is a system for delivering nicotme in any form to a 
subject. Such a^ system comprises a coated chewing gum according to the invention and at 
least one other means for obtaining reduction of the urge to smoke. 

20 Another system according to the invention may also be a system for obtaining 

reduction of the urge to smoke or use of tobacco and/or for providing a sense of smoking 
satisfaction without smoking. Such a system conq)rises a coated chewing gum product 
according to the invention and at least on^ other method for obtaining reduction of the urge 
to smoke or use tobacco. Other methods may also be a concomitant or concurrent method 

25 selected from the group consisting of administration through mouth sprays, nasal sprays, 
transdermal patches, inhaling devices, lozenges, tablets and parenteral methods, 
subcutaneous methods, intravenous methods, rectal methods, vaginal methods and 
transmucosal methods; or use of tobacco. 

In a specific embodiment, die at least odier method comprises administration of 

30 nicotine. 
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Use of the coated chewing gimi | 

The use of the coated chewing gum product according to the invention is for 
• obtaining a fast and/or sustained and/or complete reduction of the urge to smoke and use 

tobacco or for providing a sense of smoking without smoking as described above. 

j 

5 The dose of the nicotine is chosen to give the subject an individual sensory 

perception and satisfaction with an effect of the nicotine in any form. The use of ttie coated 
chewing gum product may also be a sole use accocdkig to the invention or a combination 
with other means or methods known in the field of drug abuse. Specifically, the present 
invention may be used in combination with other means as described above in Uie.metfkpds 
10 intheparagn^hsibpve. 

The use may give a quick reduction of tiie urge to smoke of use tobacco obtained 
reaching a tiaax of nicotine in venous bloocf aft^ e g about S 20 minutes. 

Jn a specific embodiment, the use of the coated chewing gum according to the 
invention will reduce the urge to smote o^ use tobacco by reaching a toux of nicotine in 
IS venous blood of the subject after about 3 IS minutes when said nicotine in any form is 
released from the at least one coating layer. 

i 

According to the invention; a use of a coated chewing gum product according to the 
invention is also disclosed for delivering r icotine in any form to a subject 

In one embodiment, the delivering of nicotine in any form results in a tnax of 
20 nicotine in venous blood of the subject after about 5-20 minutes, • 

In still another embodiment, the delivering of nicotine in any form results in a tmax 
of nicotine in venous blood of the subject after about 3-15 minutes when said nicotine in 
any form released from the at least one cojtting layer is absorbed. 
Production of the coated chewing gum 
25 Coated chewing gum products acc9rding to the invention can be maintained in 

several production steps depending on theltotal number of cores and the total number of 
coated layers to be included. j 

A method for the production of coated chewmg gum according to the invention 
is disclosed. ! 
30 The method comprises the steps of 

a) providing at least one chewmg gum core, and/or providing at least one nicotine 
containing chewing gum core» | 

b) providing nicotine in any form. 



i 
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c) providing at least one coating layer that is buffered, 

d) adding the nicotine in any form to the at least one chewing gum core and/or to 

i . * . 

the at least one coating, and i 

e) coating the at least one chewing jgum core with the at least one coating layer that 

5 is buffiaed. . ' • 

! 

The method niay in specific embo(Uments further comprise 

f) buffering^e at least one chewing gum coiCy and/or 

g) providing at Ijsast one coating layer not being buffered, and optionaU^ 

h) adding the nicotine in any form to at least one of said at least one coating layer 
10 not being buffered, and optionally 

i) providing the nicotine in the coaimg and the buffer^ ' 

i 

layers, preferably separated by a moisture barrier. 

In one embodiment, the nicotine isjselected from the group consisting of a nicotine 
satt» the fiee base form of nicotine, a nicotine derivative, such as a nicotine cation 

15 exchanger, a nicotine inclusion complex or nicotine in any non-covalent binding; nicotine 
bound to zeolites; nicotine bound to cellulose or starch microspheres; and mixtures thereof. 

The at least one coating layer may in some embodiments be buffered by the use a 
buffer selected from the group consisting of a carbonate buffer, such as the carbonate, 
bicarbonate, sesquicarbonate of an alkali metal, e g potassium, sodium; or ammonium; 

20 sodium glycinate, alkali metal phosphate, sodium or potassium glycerophosphate, 
trisodium or tripotassium citrate, and mixtures theicof wherein the at least one coating 
layer is buffered in such a way that upon ajdministration of the gum the pH of the saliva is 
increased by 03 - 4 pH units* The buffering may be transient. 

In still further embodiments, the atlleast one coating layer is buffered in such way 

25 thatupon administration ofthegumthepHofthesaUvaisuicreased by 0.5 -2^ 
The core/pdlet composition may be form^ simply by mixing, rolling and scoring or 
compression of the chewing gum base with at least one of tte forms of nicotine, e g ttie 
nicotine-ion exchanger complex, or the hicotme as a free base or a salt Before adduig any 
solid component, exc^t for the gum base] it is desirable to grind and size the solid 

30 component fin^ tonsure good distribution. The mixing is pref^ably 

suitably elevated ten[q)eratuie dep^ding on the viscosity of the gum core used. The 
increase in temperature decreases the visc6sity of the gum and thereby enables the nicotine 



t 

i 

4 
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and other additives to be ev^y and intimately distributed within the core^llet of the 

chewing gum, i 

1 

Exaiqple S describes the mixing, rolling and scoring as well as the compression of 
gum cores. In principle, this proceduie may be applied for coated chewing giun products up 
5 to at least 10 mg unit formula, ; 

Mixing, rolling and scoring is done by a conventional procedure. Double sigma 
blade mixers are used for mixing the gum ibase with the other components of the 
formulation. The gum base is softened in ^e mixer. By heat (from the heating jacket) and 
mixing, the gum base becomes plastic. Soj tiie softened base is mixed widi the liquid 
10 components, e g flavours, liquid, sorbitol and glycerol, nicotine in base fonn, when used, 
and the solid mat^als, e g nicotine in anyjform other than in liquid form, buffer, bulk 

sweetener, colour as a powder mixture. The warm mass is discharged from the mixer in 

I 

form of loaves stacked on trays on a truck ;and stored in a conditioned area until the next 

i • . 

step Starts. This is to cool the gum. j 
IS After this, Ae rolling and scoring takes place. The gum is extruded into a thick 

sheet, which is rolled by multiple sets of calender rolls to the correct thickness. The scoring 
rolls, usually two sets, cut the gum into the correct size. 

The sheets are then transferred to J conditioned area on trays, where the sheets are 
cooled to make them brittle enough to be l>roken. The conditioned gum sheets are then 
20 passed through a breaker, which is a rotating dmm that parts the sheets into separate pieces 
of gum along the scores. | 

At a sorting stage deformed gums are sorted away. The accepted gums are passed 
through a metal detector. - { ' 

Chewing gmns produced by comp^ion, i e tabletted gimns are m 
25 special gum base. Such a gum base gives ^ rapid hydration of the cud in the mouth. Hi^ 
velocity mixers can be used for granulation to give correctly sized particles of the mixture. 
lUs mixture is then compressed in a tablet machine. 

At a sorting stage deformed gums are sorted away. The accepted gums are passed 
through a metal detector. | 
30 . In one embodiment of ttie method ^sclosed, the provision of the at least one 
chewing gum core in stq) a) above comprises the fiirther steps of 
al ) providing a gum core dough, j 

a2) nuxing, rolling and scoring; molding; or extruding the gum dough. 



I 
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In still another embodiment, the provision of the chewing gum core in step a) is 

i 

obtained by direct compressing of the ingredients. 

Conveniently, the compositions of idditives according to the invention, e g the 
buffer system, are made simultaneously, according to Icnown procedures in the art for 
5 formulating the buffers. Depending on the physical properties of the buffer system 

incorporated, it may be convenient to add ttie buffer system/s either with the liquid part or 

with he solid part of the composition. In the case of buff^ing systems available as fine . 

s 

. powders, it may, of course, be most convenient to add those powd^ mth the solid, 
powdwed part of other additives. 
10 The gum mass widi additives is cooled, rolled, scored and hardened sufficiently, 

. and then coated according to the paragn^t^ The coating cftke gum core/pelUu ' ^ 

According to the method disclosed jin the invention, some embodiments are dis- 
closed where the coating of the at least on^ chewing gum core with at least one layer of the 
at least one buffered coating comprises the steps of 
IS a) fUm coating, and/or i . 

b) press coating, aiid/or 

c) sugar coating, and/or 

d) melt coating. \ 

The product may then be analysed and further wrapped- 
20 Usefor therapy and treaUnent * 

The coated chewing gum product according to the invention may be used in 
therapy. Said therapy may be a treatment of a disease selected from the group consisting of 

Alzheimer's disease, Crohn's disease, Parlonson's disease, Touiette's syndrome, ulcerous 

■ i 

colitis and post-smoking<essation weight pontrol. 
25 The nicotine may also be used for the production of a chewing gum product 

according to the invention for the treatmen|t of a disease selected from the gnoup consisting 

of Alzheimer's disease, Crohn's disease, P[arkinson*s disease, Tourette's syndrome, 

ulcerous colitis and post-smoking-cessatioh weight controL 

Also disclosed is the use of a chewing gum product for the production of a nicotine 
30 containing chewing gum product according to the invention for the treatment of a disease 

selected from the group consisting of Alzlieimer's disease, Crohn's disease, Parkinson's 

disease, Tourette's syndrome, and ulcerous colitis. 

i 
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Analysis of nicotine I 

j _ • • 

The analysis of nicotine uptake and effect according to tlie invention may be done 

according to standard procedure known in ithe art, e g usmg a bioanalys for the 

determination of nicotine or its metabolites in the plasma of a subject 

5 Examples 

The below examples aie iUustrative iand non-limiting. 

Example 1 Buffered smar coating 

This example describes without limiting the invention a sugar coating, wherdn the 
coating is buffered and wherein the nicotiiie is in the coating. 
10 Objective 

The objective of this example is'toprovide a sugar coated chewing gum, wherein 
ttie coating is buffered and wherein the nicjotine is in the coating. The nicotine is in ttie 
amount of 1,2, 4 or Smg, respectively. ^ 
Material sugar coating* 
15 A. Nicotine free base ] 



Img 
unit formula 



. 2mg. 
uiiit formula 



4mg 
unit formula 



Smg 
unit formula 



Component 


(mg) 


(mg) 


(mg) 


(mg) 


Sorbitol 


19,0 


22,2 


28,7 


31.9 


Mannitol 


29,4 


29.4 


29.4 


29,4 


Xylitol 


162 


162 


162 


162 


Water 


q.s. 


<J.S. 


q.s. 


q-8. 


Gelatin 


3.4 


3.4 


3.4 


3.4 


Titanium dioxide 


2,5 


2,5 


2,5 


2.5 


Sodium carbonate 


10 


15 


20 


20 


Nicotine free base 


1 12. 


4 


5 


^ sugar coating in this example denotes su, 


tfoc akohols, not saccharose based sugar. 


'* q.5. = quantum satis. 










• 

B. Nicotine hydrogen tartrate 


1 










Img 


Smg 








unitfonnula 


unitfonnula 




Conq>onent 




(mg) 


(mg) 





Soitntol 



19,0 



31.9 
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Manoitol 
XyUtol . 
Water 
Gelatin 

Sodium carbonate 

Titanium dioxide 

Nicotine hydrogen tartrate, NJH.T. 

(corresponding to nicotine fi:ee base) 



29,4 
162 
q.s. 
3,4 
15 
2.5 
3,1 
1 



29,4 
162 
q.s. 

40 
2,5 
15,4 
5 



. .Results and disausim j - 

Other amounts of nicotine are possible. 
Exampf^ ? B^ffere4 film ^o^f{ i 

This example describes widiout linjitiag the invention a film coated chewing gam, 
5 wherein the coating is buffered and wheieih the nicotine is in the coating. 

Objective ' 

The objective of this example is to jprovide a fihn coated chewing gum, wherein the 
coating is buffered and wherein the nicotine is in the coating. The nicotine is in the amount 
of 1, 2, 4 or 5 mg, respectively. 



10 Material film coating 

A.NHT 



Component 


1 mgunit 
formula 


2 mg unit formula 
|(mg) 


4 mg tablet unit 
fbimula 
(mg) 


HPMC5cPs 


15,9 


15,? 


15,9 


20 


20 


PBG'*4000/6000 


4,8 


Oi . 


4.8 


0 


4.8 


Water. 


27 


i 

27 


27 


34 


34 


Ethanol 


221 


22i 


221 


278 


278 


NHT, 


3.1 (1) 


i 

6,2(2) 


6.2(2) 


12.3(4) 


12,3 (4) 



(corresponding to 
nicotine fiee base, 
mg) 

ParafGn wax 
Sodimn carbonate 



0.7 
15 



0.7 
20' 



0,7 
20 



0.7 
35 



0,7 
35 



"= in*MC=hydbroxypropyl methylcellulos4 
** := PBG=polyetliylene glycol 



I 
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B. Nicotine firee base 




\ 








1 mg 


j 2mg 


4mg 


5mg 




unit formula 


unit formula 

i 


unit formula 


unit formula 


Component 


(mg) 


1 (mg) 


(mg) 


(mg) 


HPMCf.5cPs 


19,0 


1 19,0 


19.0 


19.0 


PEG''4000/6000 


4.8 


) 4.8 
\ 27 


4,8 


4,8 


Water 


27 


27 


27 


Ethanol 


221 


. \ 221 


221 


221 


ParafBnwax 


0.7 


i Oj 


0.7 


0.7 


Sodium carbonate 


15 


; *5 


20 


20 


Nicotine free base 


I 


: 2 


4 " 


■ • ■ :-5^ 



Example 3 Buffered press coaUnd. 

This example describes without lusting the invention a press coated chewing gum, 
5 wherein the coating is buffered and wherein tiie nicotine is in the coatmg. 
Objective 

Tiie objective of this example is toiprovide a press coated chewing gum, wherein 
the coating is buffered and wherein the nicotine is in the coating. The nicotine is in the 
amountof U 2, 4 or 5 mg, respectively. ; 
10 Material press coating I 

A.Nifr " ' • 



Component 


Imgunit 


. jZmgunit 


4mgunit 


5mguhit 




formula 


1 formula 


fomiula 


formula 


Xylitab 100 


734 


J 731 


725 


722 


HPMC,3cPs 


238 


1 238 • 


238 


238 


Sodium carbonate 


10 


; 20 


30 


40 


Magnesium stearate 


10 


i 10 


10 


10 


Nicotine hydrogen 


3.1. 


1 6,2 


123 


15.4 


tartrate. 




i 
i 






corresponding to 


1 




4 


• 4 • 


nicotine free base 




i 
i 







wo 02/102357 



B.NRCorNCC 



pcrrfi£02/oiiS8 



30 



2 mg j 
uQitfonnulaj(ing) 



4mg 
unit formula (mg) . 



Component 


NRC 


; NCC 


NRC 


NCC 


Xylitab 100" 


727 


r 720 


717 


703 


HPMC,3cPs 


238 


; 238 


238 


238 


Sodium carbonate 


15 


j 15 


30 


30 


Magnesium stearate 


.10 


• 10 


10 


10 


NRC 


10 


4 


20 




(coiiesponding to 


2 


1 • 


4 




nicotine free base) 




1 






NCC 




' 17,1 




34,2 


(cQirespondingto 




' . 2 




4 


nicotine free base) 




4 







Example 4 Buffered melt coatinff : 

This exan^le describes without liiniting the invention a melt coated chewing gum» 
S .wherein the coatmg is buffered and wherein the nicotine is in the coating; 
Objective 

The objective of this example is to^provide a n^lt coated chewing gum, wherein the 

i 

coating is buffered and wheiein the nicotine is in the coating. The nicotine is in the amount 
of 1 , 2, 4 or 5 mg, respectively. 
10 Material melt coating 

A,NHT 



Con^onent 


1 mgunit 


2 mgunit . 


4 mgunit 


S mgunit 




formula 


formula 


formula 


. formula 


•Hydrogenated 


176 


176 


176 


176 


ve^tabIeoi],typen, 










(AkopolB) 




i 






Cocoa, alkalized 


198 


197 


192 


191 


Aspartame 


2,4 




2.4 


2,4 


Sodium carbonate 


15 


20 


30 


40 


Lecithin 


4 


4 . 


4 


4 
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. Nicotine hydrogen 
tartrate, 

(corresponding to 
nicotine base, mg) 



3,1 



31 



^.2 



12,3 
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15,4 



5 



Nicotine free base 



Con^nent 


1 mg unit 


; 2mgunit 


4inguiiit 


Smgunit 




• formula 


i formula 


fonmtla 


fonnula 


Hydrogenated 


176 


: 176 


176 


176 


vegetable oiI,type n, 










(Akopol B) 










Cocoa^alkalized 


198 


: 197 


192 


191 


Aspartame 


2.4 




2,4 




Sodium carbonate 


15. 




20 


20 


Lecithin 


4 


j 4 


4 


4 •■ ■ 


Nicotine free base 


1 


: 2 


4 


5 



Example 5 Manufacture of cores i 
5 This example describes without limiting the invention the manufacture of different 

cores according to the invention. j 

Objective ] ■ 

The objective of this example is to-provide a core suitable for a chewing gum 
product according to the invention. The nicotine is incorporated as the free base (NFB), 
10 nicotine P-cyclpdextrin complex (NCC), liicotine hydrogen tartrate (NHT) or as a nicotine 
resin complex (NRQ. The amount of nicbtine in each fomula unit, i e p^ tablett core, is 1 , 
2,4,or6mg. 

Principle . ; . * 

The core is formed by a mixing, rolling and scoring process or by a compression 
15 process. 
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i. 

Composition of the cores 
A. Manufactured by tablet conipi^on process. 





6mg 


4mg 


2mg 


Img 




unit formula 


unit foimttla 


unit formula 


unit formula 


Active ingredients 






(mg) 


(mg) 


Nicotine resin complex 20% 


3q 


20 


10 


5 


Other ingr^ents . ; 


Chewing gum base for 


500 


500 


500 


500 


compression* 


i 








Xylitol 




211 


221 


226 


Soibitol 


lob . 

i 


100 


100 


100 


Encapsulated peppermint oil 


100 


100 


100 


100 


Sodium caibonate anhydr. 


4d 

i 


30 


20 


10 


Sodium bicarbonate 


-f 




10 


20 


Magnesium stearate 


15 


15 


15 


15 


Talcum 


15 


15 


15 


15 


Magnesium oxide 


5'' 

t 


5 


5 


5 


Acesulfame K 


2, 


..... 2 


2 


2 


Aspartame 


2; 


2 


2 


2 


''CafosaGumS/A 










B. Manufactured by mixing rolling and scbring 










6mg 


4mg 


2mg 


1 mg 




Unit formula 


Unit formula 


Unit formula 


Unit formula 


Active ingredients 


(m|) 


(mg) 


(mg) 


(mg) 


Nicotine fi-cyclodextrin complex 


52^ 


34.8 


17,4 


8.7 


11,5% 










Other ingredients | 


Chewing gum base*^ 


650 


650 


650 


650 


Xylitol 


233 


250 


. 268 


276 


Peppermint oil 


3d 


30 


30 


30 



Sodium caibonate anhydr. 3(^ 25 20 20 
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Sodium bicarbonate 


-i .. 


5 


10 


10 


Acesttlfame K 




2 


2 


2 


Levomenthol 


2; 


2 


2 


2 


Magnesium oxide 


i-i 


1 




1 


®CafosaGumS/A^ 


. ! 








C. Manufactured by mixing rolling and scoring 










6mg 


4mg 


2ing 


1 mg 




Unit f^mmla 


Unitfonnula 


Unit formula 


Unitfonnula 


Active ingredients 


(nig) 


(«ig) 


(mg) 


(nig) 


Nicotine free base 


6 

1 


4 


2 


1 


Odier ingredients 










Chewing gum base^ 


6^ 


620 


620 


620 


Xylitol 


368 


310 


312 


313 


Peppennintoil 


30 


30 


30 


30 


Sodium carbonate anhydr. 


30 


25 


20 


10 


Sodium bicarbonate 


> 


5 


10 


20 


Acesulf ame K 


2 


2 


2 


2 


Levomenthol 


2 


2 


2 


2 


Magnesium oxide 


2 


2 


2 


2 



^CafosaGum S/A 



D. Manufactured by mixing colling and scoring 



6mg i 4mg 2mg Img 

Unitfonnula Unitfonnula Unitfonnula Unitfonnula 

Active ingredients (mg) j (mg) (mg) (mg) 



Nicotine hydrogen ' 


18,5 


! 123 


6a 


3.1 


tartrate 




\ 






OOier ingredioDts 




f 

.t 

t 
) 






Chewing gum base*^ 


660 


; 660 . 


660 


660 


Xylitol 


246 


: 263 


269 


272 


Fruit flavour 


30 


30 


30 


30 


Sodium carbonate 


40 


! 30 


20 


10 
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anhydr. 



Sodium bicarbonate 






10 


20 


Acesulfame K 


■ 2 ' 


2 


2 


2 


Aspartame 


2 


2 


2 


2 


Magnesium oxide 


1 ] 


1 


1 


• 

1 - 


*CafosaGumS/A 


> 








E. Manufactured by mixing rolling and scoring 








6ing 


4ing 


2ing 


1 mg 




UnhfoiTDiila lUnit framula 


Unitfonnula 


Unitfommla 


Active ingredients 


(mg) i 


(mg) 


(mg) 


(mg) 


Nicotine resin complex 


30 


20 


10 


5 


20% 










Other ingredients i 


Qiewing gum base^ 


660 j 


660 


660 


660 


Xylitol 


235 , \ 


255 


265 


270 ; 


Peppermint oil 


30 i 


30 


30 


30 


Sodium carbonate anhydr. 


40 . 


30 


20 


10 


Sodium bicarbonate 






10 


20 


Acesulfame K 


2 ; 


2 


2 


2 


Levomenthol 


2 


2 


2 


2 


Magnesium oxide 


1 ! • 


1 


1 


1 


* Cafosa Gum S/A 



Procedures- 
5 I) Mixing, rolling and scoring 

Mixing, rolling and scoring is done by a conventional procedure. Double sigma 
blade mixers are used for mixing the gum base with the other components of the 
formulation. Tlie gum base is softraed in the mixer. By heat (from the heating jacket) and 
. mixing, the gum base becomes plastic. So,| die softened base is mixed with the liquid 
10 components, e g flavours, liquid, soibitol and glycerol, when used and the solid materials, e 
g nicodne in any form, buff^, bulk sweetener, colour) as a powder mixture. The warm 
mass is discharged from the mix^ in fomi of loaves stacked on trays on a tiuck and stored 
in a conditioned area until the next step starts; Tliis is to CTO . 
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After this, the rolling and scoring t^es place. The gam is extruded into a thick 
sheet, which is roUed by multiple sets of calender rolls to the correct thickness. The scoring 
Jolls, usually two sets, cut into the correct size. 

The sheets are then transferred to a: conditioned area on trays, where the sheets are 
5 cooled to make them brittle enough to be l)Token. Hie conditioned gum sheets are then 
passed through a breaker, which is a rotating drum that parts the sheets into separate pieces 
of gqm along the scores. • 

At a sorting stage deformed gums are sorted away. The accq>ted gums are passed 
through a metal detector. 
10 H) Compression 

Chewing gams produced by con^ression (usually beuig a dry method) » i e tabletted 

i 

gums are made out a special gum base. High yelocity mixers can be used for granulation 
to. give correctly sized particles of the mixture. Ttds mixture is then conq>ressed in a tablet 
machine. 

15 At a sorting stage deformed gums dre sorted away. I%e acc^ted gums are passed 

through a metal detector.. 
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CLAIMS 

1. A coated chewing gum product comprising at least one buffered or non-buffeted 
chewing gum coie» nicotine in any form and/or a nicotine mimicking agent* at least one 
coating layer and optionally one or more other additive(s)» wherein said at least one coating 

S layer is buffered 

2. The product according to claim 1 , wherein the at least one core is buffoied. 

3. The product accordmg to any of jdaims 1 - 2* whmin the nicotine m any form is 
a part of the at least one coating layer or a| least one of the at least one coating layers. 

4. The product according to any of Iclaims 1-3, wherem the nicotine in any form is 

i 

10 a part of the chewing gum core or at least one of the chewing gum cores. 

5. The product according to any of iclaims 1-4, wherein the at least one coating 
layer is buffered in such a way that upon administration of the gum to iBt subject the pH of 
the saliva of the subject is increased by 03 - 4 pH units. 

6. The product according to claim wherein the at least one coating layer is 

15 buffered in such a way that upon administration of the gum to a subject the pH of the saliva 
of tfie subject is increased by 0.5 - 2 pH units, 

7. The product according to any of claims 1-6, wherem the at least one coathig 
layer is buffered by the use of a buffer selected from the group consisting of a carbonate, 
such as monocarfoonate, bicarbonate or sesquicaibonate, glycinate, phosphate, 

20 glycerophosphate, acetate, gluconate or citrate of an alkali metal, such as potassium or 
sodium, or ammonium, and mixtures tiier^f , whereby optionally the buffer is 
microencapsulated, and wherein the optiohal buffering of the at least one chewing gum 
core is obtained by ttie use of a buffer according to the above selection. 

8. lite product according to any of iclaims 1-7, wherein the nicotine m any form is 
25 selected from the group consisting of a nicotine salt, the free base form of nicotine, a 

nicotine derivative, such as a nicotine catibn exchanger, a nicotine inclusion complex or 
; nicotine in any non-covalent binding; nicQtihe bound to zeolites; Tucotine bound to 
cellulose or starch microspheres; and mix^ires tiiN^f. 

9. The product accordmg to claim 8, wherein the nicotine inclusion complex is a 

j 

30 cyclodextrin complex, such as P-cyclodextiin. 

10. The product according to claini 8, wherein the nicotine cation exchanger is a 
polyacrylate cation exchanger. j 

1 1. The product according to claim 8, wherein die nicotine salt is a salt formed witii 
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taitrajte, citrate or malate. 

12. The product according to any df claims 1-11, wherein the nicotine in any form . 
is present in an amount of 6.0S - 10 mg calculated as (he free base form of nicotine per 
piece coated chewing gum product. ; 
5 13. The product according to c]aini 12, wherein the nicotme in any form is present 

in an amount of 0^ - 6 mg calculated as tl^e free base form of nicotine per piece coated 
chewing gam product 

14. The product accordmg to clainj 13, wherein ±e nicotine in any fonn is present 
in an amount of 2 - 5 mig calculated as theifree base form of nicotine per piece coated 

10, chewing gum product ' 

15. The product according to any cif claims 1 - 14, wherein the nicotine in any forA 
is in an amount of 0 - 10 mg calculated as|the free base form of nicotine in at least one of 
ttie at leadt one coating layers. 

16. The product according to clainl IS, wherein the nicotine in any form is in an 
15 amount of 0.2 - 6 mg calculated as tiie free base form nicotine m at least one of the at 

least one coating layers. \ 

17. The product according to claim 16, wherein the nicotine in any form is in an 
amount of 0.5 ^ 5 mg calculated as the free base form of nicotine in at least one of the at 
least one coating layers. I 

20 18. Ttie product according to any of claims 1 - 17, wherein tiie nicQtine mimicking 

agent is any agent with acrid burning taste. 

19. The product according to claim 18, wherein die nicotine mimicidng agent is 
^chosen from any of capsaicin, pipenne and zingerone or any mixture thereof. 

20. The product according to any of claims 1 - 19, wherein the optional at least one 
25 or more additive is selected from the groujp consisting of stabilisers, such as preservatives; 

e g antioxidants; softeners, thickening agents, emulsifiers, ^dants, lubricants, sweeteners, 
flavours, aromatics, ^ancm, colouring agents, vitamins, minmds, and mixtures thereof. 

21. The product according to any of claims 1 - 20, whmin in tiie coating, especially 
when sugar coating is used, the nidotine, preferably in the form of nicotine bydrog^ 

30 tartrate (NHT), and the buffer are separated from each other by being kept in separate 
layers, whereby said layers optionally are separated by a moisture barrier, said moisture 
barrier comprising substances chosen from ethylcellulose, hydroxypropyl methylcellulose 
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and polymethaciylates (nr combinatioDS th^eof, preferably comlaned wi& 
plasticizers and/or hydrophobic lipid-baseci ISbns, such as films comprising stearic acid* 

22, A method for deliveiing nicotine in any form to a subject comprising the steps 
of \ 
5 a) administoing to a subject a coated chewing gum product containing nicotine in 

any form according to any of claims 1-21 into the oral cavity of the subject, and 

b) allowing the nicotine in any fonn in the coated chewing gum product to be 
released in the saliva in. the oral cavity andjabsori^ed into the systemic cuculation of ttie 
subject 

10 23. Tliemediod according to claim 22, wheiein said nicotine in any form results in 

& tniui of nicotine in venous blood of the subject afto' about S * 20 minutes. . 

24. The method according to claim :22« wherein said nicotine in any fcNrm released 
from ttie at least one coating layer is absorbed resulting in a tmw of nicotme in venous 
blood of the subject after about 3 * IS mindtes. 

IS 25. The method according to any of daims 22 - 24» further coniprising the step of 

c) administ^ng the nicotine hi any form in a sustained way over a period of time to 
the subject 

26. The method according to claim ;2S, wherein the p^od of time is at least 10, 20, 
30, 40, 50 or 60 mmutes. 
20 27. A method for obtaining reduction of the ur^ to smoke or otherwise use tobacco 

containing material and/or for providing a sense of smoking satisfaction without smoking, 
comprising the steps of • 

a) replacing at least partly the tobacco contaming material with a coated chewing 
gum according to any of claims 1 -21, > • 
25 b) administering to a subject a coatpd chewing gum product contaming nicotine in 

any form according to any of claims 1-21 into the oral cavity of the subject, and 

c) aUowing the nicotine in any form in the coated chewing gum pro^ 
released in the saliva in the oral cavity and absorbed by the subject 

28. The method according to claimi27, wherein said nicotine in any form results in 

30 atmuof nicotine in venous blood of the subject after about 5-20 minut^^ 

i 

29. The method according to any of claims 27 - 28, wherein said nicotine in any 

i 

form released from the at least one coating, layer is absorbed resulting in a tinax of nicotine 

m venous blood of the subject after about 3-15 minutes. 

i 
i 

i 
I 
I 
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30. The method accoixUng to any of claims 27 - 29, fuiAer CO 
admimstering the nicotine in any form in a sustained way over a period of tinoe to the 
subject. 

31. The method according to claim30, wherein the period of time is at least 10, 20, 
.5 30,40,50or60mmutes. 

32. The method according to claim 27 - 31, wherein the at least one other method is 
a method for obtaining reduction of the urge to smoke or use tobacco. 

33* A system for delivering nicotine in any form to a subject, comprising a coated 
chewing gum product according to any of plaims 1-21 and at least one other means or 

10 metfaodfor obtainingteductionof the uxge^to smoke or use of tobacco. 

34. A system for obtaining.ieductidn of the urge to smoke or use of tobacco and/or 
for piovidmg a sense of smoking satisfactipn without smoking, comprising a coated 
chewing gum product aixording to claim 1: - 21 and at least one other means or method fot 
obtaming redaction of . the urge to smoke or use of tobacco. 

15 35. The system according to claim 33 or 34, wherein the at least one other means or 

method is a concomitant or concurrent means or method selected from the group consisting 
of adniiinistration throu^ mouth sprays, nasal sprays, transdermal patdies, inhaUng 
devices, lozenges, tablets and parenteral niediods, subcutaneous methods, intravenous 
methods, rectal methods, vaginal methods land transmucosal methods; or use of tobacco. 

20 36. The system according to claim 35, wherein the at least ottier means or method 

comprises administration of nicotine^ < 

37. Use of a coated chewing gum {product according to claim 1-21 for obtaining a 
* quick and/or sustained and/or complete reduction of the urge to smoke or use of tobacco 
and/or for providing a sense of smoking satisfaction without smoking. 

25 38. The use according to claim 37, wherein the reduction of the urge to smoke or 

use of tobacco is reduced by reaching a tmi^ m venous blood of the subject after about 5 - 
20 minutes. 

39. The use according to clann 37, iwherein the uig^ to smoke or use of tobacco 
results in a tmax of nicotine in venous blood of the subject after about 3-15 minutes when 

30 said nicotine in any form is released from ^e at least one coating layer. 

40. Use of a coated chewing gum product according to claim 1-21 for ddiveiing 
nicotine in any fonh to a subject . 

41. The use according to claim 40, iwherdn delivering of nicotine m any forni 



i 

? • • 
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results in a tnux of nicodne in venous bloo^ of the subject aftn about 5 20 mimites. 

42. The use acconling to claim 40pjwheiein delivering of nicotine in any form 
results in a W of nicotine in venous blood of the subject after.about 3 - 15 nsinotes when 
said nicotine in any form released firom the at least one coating layer is absorbed, 
. S 43. A method for producing a coated chewing gum product acconling to claim 1-21, 

comprising the steps of 

a) providing at least one chewing gum coie, and/or providmg at least one nicotine 
containing chewing gum core, ; 

b) providing nicotine in any form/ 

10 c) providing at least one coating that is buffered, 

d) adding the nicotme in any form to the at least one chewing gum core and/or to 
tiie at least one coating, and 

e) ooatmg the at least one chewingigum core with at least one lay^ of ibe at least 
one buffered coating layer. ' 

. 15 . 44;Theme^odaccordmgtoclau443.fiutherconqyrismg&^ 

f) buf¥»ing the at least one chewing gum core, and/or 

g) providing at least one coating layer not being buffered, and optionally 

h) adding the nicotine in any formto at least one of said at least one coatmg layer 
not being buffered,, and optionally 

20 i) providing the nicotine m the coiddng and the buffer m the coating in separate 

layers, preferably separated by a moisture Ibarrier. 

45; The method according U> any of claims 43 - 44, wherein the nicotine in any 

form is selected firom the group consisting of a nicotine salt, die &ee base form of nicotine, 

a nicotine derivative, such as a nicotine csldon exchange, a nicotine inclusion con^lex or 
25 nicotine in any nou-covalent binding; nicotine bound to zeolites; nicotme bound to 

cellulose or starch niicrospheres; and mixtures thereof. 

46. The method according to any 6f claims 43 - 45, wherein the at least one coating 
layer is buffered by the use of a buffer selected from the group consisting of a carbonate 

including bicarbonate or sesquicarfoonate,|glycinate, phosphate, glycerophosphate or citrate 

' i 

30 of an alkali metal, such as potassium or spdium, or ammonium, and mixtures thereof, 
wherein the at least one coating layer is buffered in su(A a way that }xpon administration of 

i 

Oie gum to a subject the pH of the saliva qf the subject is increased by 0.3 - 4 pH units. 

47. The method according to claini 46, wherein the at least one coating layer is 

I 
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buffered in such a way that upon administiiation of the gum to a subject the pH of the saliva 
of ttie subject is increased by 0.5 - 2 pH units. 

48. The method according to any of claims 43 - 47, wherein the provision of the at 
least one chewing gum core in step a) comprises the stq» of 

5 al) providing a gum core dough, : . 

a2) mixing, rolling and scoring; moulding; or extruding the gum dough. 

49. The method according to any of claims 43 - 47, wherein the provision of the 
chewing gum core in step a) is obtained by* direct compressing of the ingredirats. 

50. The method according to any of clauns 43 - 49, wherem coating the at least one 

10 chewing gum core with at least one layer of the at least one buffered coating comprises die 

> 

stepsof : . ' 

a) film coating, and/or 

b) press coating, and/or [ 

c) sugar coating, and/or ; 

15 d) melt coating. ' * 

S 1 • A chewing gum product acconj^ng to any of claims 1-21 for use in therapy. 
52. The product according to clain^Sl, wherem the therapy is treatment of a disease 

selected from the group consisting of Alzheimer*s disease, Crohii's disease, Parkinson's 

i 

disease, Tourette's syndrome, ulcerous colitis and post-smoking-cessation wei^t control. 

20 53. Use of nicotine for the production of a chewing gum product according to any 

of claims 1 - 21 for the treatment of a disease selected from the group consisting of 
Alzheimer's disease, Crohn's disease, Parkinson's disease, Tourette's syndrome, ulcerous 
colitis and post-smoking-cessation weight.^control. 

S4. Use of a chewing gum for the production of a nicotine containing chewing 

25 gum product according to any of claims 1 j- 21 for the treatment of a disease selected from 
the group consisting of Alzheimer's disease, CnDhn's disease, Parkinson's disease, 
Tourette's syndrome, ulcerous colitis and ^st-smoking-cessation wei^t control. 

30 ; 
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Claims 22-32, 37-42 ^relate to imethods of treatment of the. 
human or animal body by surgej^y or by therapy/ diagnostic 
methods practised on the human or animal body/Rule 39,1. (iv). 
Nevertheless, a search has been ^xecuted for these claims. The 
search has been based on the alleged effects of the 
coznpounds /compos it ions. • | 



Bo3C 1.2 

• Present claim 1 relates to aii extremely large number, of 
possible compounds. Support within the meaning of Article 6 
PCT is to be found, however, for only a very small proportion 
of the confounds claimed. In the present case, the claims so 
lack support, and the applicatioh so lacks disclosure, that a 
meaningful search over the wbdle of the claimed scope is 
iic^ossible. 

Consequently, the search has been carried out for those parts 
of the claims which appear to * be supported and diaclosedf 
namely those parts related to the compounds nicotine^ 
capsaicin, piper ine and zingeroiie. 

Box 11 

According to Article 34(3)(:a-c). and Rule 13.2, an 
international application shall relate to one invention only 
or to a group of inventions linked by one or more of the same 
or corresponding "special technical features", i.e. features 
that define a contribution which: each of the inventions makes 
over the * prior art: A search if or this "special technical 
feature" among the claims of the present application did not 
reveal such a unifying, novel technical feature. Accordingly, 
the following inventions were found: 

Claims 1-52: The Invention according to claims 1-52 concerns a 
coated chewing gum product thiat contains nicotine and a. 
buffering substance. 1 

Claims 53^54: The invention according to claims 53-54 concerns 
the use of nicotine for the prociuction fo a chewing gum that 
is to be used against any of the : following diseases: 
Alzheimer' s disease, Crohn' s disease, Parkinson' s disease, 
Tourette's syndrome or ulcerous colitis. 

Thus, the invention according toj claims 1-52 concerns a novel 
product whereas the invention according to claims 53-54 is 
considered to be a second medical indication regardless of the 
composition used. Therefore, inventions 1 and 2 lack 
corresponding technical features.' 

FcfmTCr/]SAaiO(exla8becl)(Jd|yl99B) - • 
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